It has been reported by various investigators that alkaline phosphatase participates in the formation of the hard tissues such as teeth and bone since the histochemical demonstration of phosphatase was presented by GOMORI and TAKAMATSU (1939). These investigators all used the glycerophosphatase techniques of GOMORI for studying the organization of the hard tissue formation. GOMORI's method is the technique in which the dephospholyration precipitate in the hydrolysed phosphate as calcium salt, however in this method an unreliable standpoint exists theoretically on the studies of hard tissue or calcification.
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Within recent years the use of the simultaneous coupling azo-dye method for studying of the developing teeth has been employed by only SYMONS (1955) and in the histochemistry of the hydrolytic enzyme, azo-dye method is based upon quite a different theory. Therefore, we have used and compared the azo-dye method with the GOMORl's glycerophosphatase technique for studying of the developing teeth.
At the same time, the investigations have been carried out, using the azo-dye coupling method, on the localization of alkaline and acid phosphatase, and on the distribution of nucleotidase in the developing teeth.
I.
Material and methods.
Fetal
Wister rats from 15 to 20 days old, two to five days new born rats and one to two months new born dogs were used. The details of the operations were as follows:
1. Fetal and 2 to 5 day new born rats.
The head was removed from the fetus or new born rats and the mandible separated from the rest of the head. Those fresh tissues were cut into thin frozen section were fixed in 10% bufferd formalin for the minutes and rinsed briefly in distilled water. The phosphatase activity in the tissues was observed by using the simultaneous coupling azo-dye method. 3. New born dogs.
The sections were also treated by GOMORl's method to demonstrate glycerophosphatase and acid phosphatase as well as to find alkaline phosphatase by the azo-dye method in the same way as mentioned above. Otherwise, ATPase used 5-nucleotidase (5-adenyl-phosphatase), 3-nucleotidase (3-adenyl-phosphatase) and adenosin-triphosphoric acid was studied. Both adenosin-5-phosphoric acid from muscle and adenosin-3-phosphoric acid from yeast were tried as substrate.
Ribonucleotidase (RNAase) and desoxyribonuclerotidase (DNAase) activity were investigated on both the alkaline and acid side of the range, and we used ribonucleic acid and desoxyribonucleic acid as the substrate. a) The 3 days rat group showed it in both of anterior and molar tooth germs.
pH 10 and 9.2: Dental sac and developing bone showed extensively a slight reaction, and an intensive activity was not seen in the calcifying region, odontoblasts and ameloblasts in the erupting time. b) 15-20 days fetal rats. pH 9.2: The dental sac of the anterior teeth showed generally a slight reaction. The dental sac of the molar teeth was wholly lacking in alkaline phosphatase or of a slight reaction, but a modetate reaction was seen in the inner enamel epithelium and the reduced enamel organ. In addition, the surrounding tissues of the dental sac revealed similarly a slight reaction. pH 7.2: In general a strong reaction was found in the apical area of the pulp of the anterior teeth, particularly in the side of the odontoblasts. There was a strong response in the basal region of the ameloblasts, but not at all in the developing enamel and dentin. In the basal portion of the pulp, no reaction was shown, whereas intensive reaction in the periodontium and alveolar bone was seen. pH 5.8: The reaction in the dental sac or pulp became weaker and was present slightly in the apical portion of the pulp. It was of almost equal intensive activity to that of matured ameloblasts. A slight enzymatic activity was found in the undifferentiated ameloblasts and odontoblasts. The ameloblasts and odontoblasts which are located in cervical loop show a slight reaction. Phosphatase activity was most intense in the immatured dentinoenamel junction on the labial aspect, the rest of the reduced enamel organ showed somewhat less degree of staining. No enzyme activity is found in the dental pulp, but there is a intense reaction in al- showed almost the same as that of distribution in glycerophosphatase by GOMORI.
In the first molar's enamel and dentine of new born rats were already formed, and enamel organ reduced. In the second molar, hard tissue were little formed and covered by the oral mucus membrane. At this term, the anterior teeth were not erupted and showed distinctly the hard tissue formation in alveolar bone. A slight ALPase reaction at pH 9.2 was seen throughout the whole of the dental sac of the developing anterior and molar teeth. The activity in the ameloblasts and the odontoblasts was not recognized at all at pH 9.2, but at pH 7.2-8.2 very slightly.
On the contrary, the acid phosphatase reaction was verified markedly in calcifying tissue. The ameloblasts and the odontoblasts which are located in the immatured dentinoenamel junction on the labial aspect and the rest of the reduced enamel organ showed somewhat less degree of the reaction. The highly developed ameloblasts on the incisal tip of the tooth showed increasing activity, and the acid phosphatase activity of the odontoblasts and dentin is the same region was observed. The ameloblasts and odontoblasts in the undifferentiated basal portion of tooth germ showed a weak acid phosphatase activity. The area adjacent to the odontoblasts in the pulp showed an acid phosphatase activity. There was an intensive acid phosphatase activity in developing alveolar bone. The ameloblasts in sector 6 were degenerated gradually and showed a weaker reaction. In a comparison between the alkaline phosphatase by using the simultaneous coupling azo-dye method and the GOMORI's glycerophosphatase, the pattern of enzyme appearance was almost the same in the tissue which showed a strong reaction.
However, the dental sac and the enamel organ in the GOMORI's method were stained slightly in general.
The distribution and localization of the nuclerotidase reaction were generally similar to those of the GOMORI's glycerophosphatase. 5-nucleotidase and 3-nucleotidase showed a lesser degree of staining than glycerophosphatase, and ATP phosphatase reacted still more weaker than these nucleotidases. The reaction in use of DNA and RNA as the substrate was the most weaker among nucleotidase.
III.
Discussion.
The histochemical demonstration of alkaline phosphatase in the developing tooth has been studied by ENGEL and FURUTA (1942) , GOMORI (1943), BEVELANDER and JOHNSON (1945) , MORSE and GREEP (1941) , BEVELANDER and JOHN-SON (1949), HARRIS (1950) and JOHNSON and BEVELANDER (1954) . GREEP, FISCHER and MORSE (1948) have demonstrated concerning phosphatase in the teeth after decalcification and these investigators have also made studies on the GOMORI's method using glycerophosphatase as the substrate. SYMONS (1955) ameloblasts and odontoblasts of the anterior teeth in new born rats was not demonstrated at all in pH 9.2 value, but the area of matrix formation and precalcification strongly reacted at pH 7.2-8.2. The calcifying dental hard tissue and the ameloblasts and odontoblasts adjacent to that part showed acid phosphatase activity at pH 5.2-5.8. This enzyme activity was the intense also in both the predentin and the developing enamel. The undifferentiated cells in sector 1 and 2 of WEINMANN's classification in the incisor of fetal and new born rats showed a high alkaline phosphatase activity, however, on the other hand a weaker reaction was observed in the acid phosphatase.
It has been described by various investigators such as FRENCH and BENDITT (1954 ), FELL and DANIELLI (1943 ) and BUNTTING and WHITE (1950 that the alkaline phosphatase appears generally in the regenerated tissue associated with wound healing. MOOG and WENGER (1952) have reported that the alkaline phophatase is mutually relating to neutral mucopoly saccharide. The epithelium and the mesenchymal tissue in the healing wound contain both alkaline phosphatase and polysaccharide.
Thus aspect indicated that the enzyme and polysacchride are required for the maturity and the differentiation of the immatured tissue in the regeneration of tissue. In the present work, nucleotidase presented a distribution and localization similar to those of alkaline phosphatase expressed by SAKAMOTO (1958 3. In view of the opinion concerning the present study, it would suggested that the alkaline phosphatase activity may be concerned in cell differentiation and maturation, and the acid phosphatase activity is related to both calcification and formation of the organic matrix of dentine and enamel.
